Introduction
Rates of smoking in pregnancy have been declining in high-income countries, dropping from between 20% and 35% in 1980 to 10%-20% in 2000. 1 In Australia, 12% of all pregnant women in 2013 were smokers, but higher rates are reported for Indigenous Australian mothers (47%). 2 There are several clinical guidelines to addressing smoking during pregnancy, for example, the 5A's (Ask about tobacco use, Advise briefly to quit, Assess dependence and motivation to quit, Assist with support and medication, Arrange follow-up). 3, 4 A similar approach is the ABC (Ask, Brief advice, and Cessation support), 5 and adapted for Indigenous Australian pregnant women, the ABCD includes an extra D component (Discuss psychosocial context of smoking). 6 A briefer approach is the AAR (Ask, Advise, and Refer). 7, 8 International Studies have shown that health professionals perform the Ask and Advise components fairly routinely but seldom the other components. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Up to a third of clinicians report delivering all of the 5A's. 9, 10, 16 Few studies included both General Practitioners (GPs) and Obstetricians 16, 19, 24, 25 : with either no difference in the provision of smoking cessation care (SCC) between the two physician groups, 16, 19 or findings suggesting that GPs perform better. 24, 25 Clinicians report facing multiple barriers to providing SCC to pregnant women, including: lack of time and administrative support; lack of knowledge and training; low confidence in personal skills; and a perception that smoking cessation interventions are not effective. 9, 26 There is no current data on the level of SCC delivered to pregnant women by GPs or Obstetricians in Australia.
This study aimed to examine: (1) Self-reported provision of SCC to pregnant women by GPs and Obstetricians in Australia; (2) Barriers and enablers to SCC and (3) Associations between physician group (GP/Obstetrician), knowledge, attitudes and the performance of SCC.
We hypothesize that Australian GPs and Obstetricians surveyed are lacking in their SCC provision to pregnant women who smoke; and that Australian GPs will perform better compared to Obstetricians.
Methods

Design
A national cross-sectional survey. Two sampling methods were used: (1) A paper survey sent as an insert in the Royal Australian and New Zealand Collage of Obstetricians and Gynaecologists (RANZCOG) magazine (5571 Obstetricians and GPs with obstetric training); (2) An online survey emailed to a random sample of 500 members of the Royal Australian Collage of General Practitioners National Faculty of Aboriginal and Torres Strait Islander Health (RACGP NFATSIH) (with a special interest in Indigenous health).
The study was approved by the University of Newcastle Human Research Ethics Committee (March18, 2015: H-2015-0067).
Survey Instrument
Survey instrument included professional and demographic characteristics, self-reported provision of SCC; and self-assessment of barriers and enablers (see Supplementary File).
Self-Reported Provision of SCC Provision of SCC was measured using 5-point Likert scales (Never (0%); Occasional (1%-25%); Sometimes (26%-50%); Often (51%-75%); Always (76%-100%)) on the various components included in the 5A's, ABCD, and AAR. Performing all the 5A's, ABCD, or AAR "often & always" was categorized as "Yes" if the participant answered "often" or "always" to all relevant components. Other components of SCC such as prescription of Nicotine Replacement Therapy (NRT) and involvement of family members were measured with the same 5-point Likert Scale.
Barriers and Enablers to SCC
Barriers and enablers to SCC were measured using the Theoretical Domains Framework (TDF). This is a validated and integrative theoretical framework that covers a range of domains relevant to professional practices and behavior change. 27 Six domains using a total of nine statements were measured on a 5-point Likert Scale (strongly disagree to strongly agree) including: "Beliefs about Capabilities" (Confidence in counselling and in prescribing NRT), "Optimism," "Beliefs about Consequences" (benefit relationship), Goals/Plans' (high priority), "Environmental Context and Resources" (sufficient time, resources, and workplace routine), "Emotions" (comfortable raising the issue). The Knowledge domain was measured with one question ("Have you read any of the following guidelines? with 5 named), and was re-categorized as "reading any guideline" Yes/No.
Analysis
Analysis was performed with SPSS v24. We performed a descriptive analysis using counts and percentages for categorical measures. Univariate analysis was performed using Pearson's Chi-square test for categorical measures (with post hoc comparisons using Bonferroni correction).
Dimension reduction for TDF statements was achieved with factor analysis, using Maximum likelihood method with Promax rotation. Factor means were then computed using included statements.
Logistic regression was performed separately for performing all the 5A's "often & always," and performing the AAR "often & always." We included clinically relevant variables-physician group; medical practice remoteness; reading any guideline; and TDF factors after reduction. Complete case analysis was performed.
Results
Sample Characteristics
A total of 378 clinicians completed the survey (42 NFATSIH GPs, 157 RANZCOG GPs and 178 RANZCOG Obstetricians; response rate 6.2%). Participants came from all Australian states and territories. Sixty-two percent (n = 235) were female, 83% (n = 313) never smoked, and 1.9% (n = 7) were current smokers. Fifty-five percent (n = 210) had over 20 years of experience. Few (5.4%, n = 20) worked in remote areas 28 , 63% (n = 234) in urban settings, and 31.5% (n = 117) in regional. Only 7.8% (n = 29) catered for a population that was over 30% Indigenous, more from the NFATIH GPs (28.9%, n = 11), than from RANZCOG GPs (9.6%, n = 15; p = .006), or Obstetricians (1.7%, n = 3; p < .001).
Self-Reported Provision of SCC
Over 75% reported "always" performing the Ask and Advise components, and less than a third (33%) "always" performing the rest of the components (Table 1) . Less NFATSIH GPs reported "always" referring their patients (7.1%, n = 2) compared to RANZCOG GPs (21.1%, n = 32; p = .114); and Obstetricians (34.7%, n = 61; p = .003). Performing all the 5A's, ABCD, and AAR "always" was stated by 1.6% (n = 6), 1.4% (n = 5), and 20.2% (n = 76), respectively.
Performing all the 5A's "often and always" was stated by 19.6% (n = 74); 15.6% (n = 59) for the ABCD; and 49.2% (n = 186) for the AAR.
Barriers and Enablers to SCC
Almost all clinicians (98%) reported that addressing smoking during pregnancy is a high priority, and that they feel comfortable raising the issue with a pregnant woman (95%). TDF statements receiving the lowest agreement (agree & strongly agree) were having sufficient time (41%), sufficient resources (47.5%), and optimism of intervention effectiveness (35%). Dimension reduction revealed two factors: (1) "Internal influences" including confidence in counselling, confidence in prescribing NRT, optimism, sufficient time and resources; (2) "External influences" including high priority, benefit relationship, workplace routine, and comfortable raising the issue.
Associations Between Knowledge and Attitudes and Performance of SCC Table 2 details the crude and adjusted Odds Ratio (OR) for performing all the 5A's "often & always" and performing the AAR "often & always." Compared to NFASTIH GPs, being an Obstetrician was associated with lower performance of all the 5A's (Adjusted OR 0.2 (95% CI 0.08, 0.5), p < .001), but with a higher performance of AAR (Adjusted OR 39.43 (95% CI 8.6, 178.9), p < .001). No difference was found between the performance of the RANZCOG GPs and Obstetricians. "Internal influences" were associated with a higher performance of all the 5A's (Adjusted OR 2.69 (95% CI 1.5, 4.8), p < .001), whereas "External influences" were associated with a higher performance of AAR (Adjusted OR 1.7 (95% CI 1, 2.8), p = .035).
Discussion
In this sample of GPs and Obstetricians in Australia, performance of SCC in pregnancy, aside from the Ask and Advise components, is low and variable, ranging from 4% to 33%. Internal influences (including high confidence in counselling and prescribing NRT, higher optimism, sufficient time, and resources) were associated with a higher performance of all the 5A's, while External influences (high priority, workplace routine, benefit to relationship, and comfortable raising the issue) were associated with a higher performance of the AAR. Physician group was also associated with performance, with Obstetricians performing the AAR better, and the 5A's less well, compared to NFATSIH GPs.
These findings are consistent with similar studies from other countries, with health providers providing Ask and Advise components more than with the other components of SCC. 9, 23 The barriers reported in this study are very similar to those cited in a non-systematic review 9 : lack of time; low confidence in personal skills; and a perception that smoking cessation interventions are not effective. 9, 26 Other studies have examined the associations of different barriers to the provision of the 5A's, showing that specific barriers such as lack of resources, 16 or perceived impact of counselling, 20 affect the overall performance of the 5A's. To the best of our knowledge, our research is the first to suggest which barriers influence the different approaches to SCC in pregnancy, such as the 5A's versus the AAR.
Performing all the required 5A's was done by less than 20% of participants and was associated with barriers that are internal such as low confidence and low optimism. These need to be addressed by specific behavior change interventions at the physician level including more precise training, and providing adequate resources. Performance of the shorter, more practical, AAR was higher, with almost 50% performing this at least "often." This may suggest that the AAR approach could be easier to implement. External influences such as workplace routine and placing this topic as a high priority could be addressed through systematic interventions at the service level. Although perceived lack of time was grouped through the dimension reduction with the internal influences, this factor might be better addressed on a more systematic level, through adequate referral pathways. The findings that NFASTIH GPs are performing the 5A's better than Obstetricians or other GPs might reflect the importance of this topic in the population they treat. However, the low referral rates reported by this physician group require special attention. A Quitline is provided in Australia, with Aboriginal counsellors available. Currently there is no data on Indigenous pregnant women's views or utilization of this method. This is an area for further research.
Implication for Policy and Practice
Improving provision of the 5A's approach should focus on better training for GPs and Obstetricians, designed to improve confidence and optimism. Although the highest performance level was demonstrated by NFATSIH GPs, these levels are still low. The feasibility of training clinicians in the ABCD approach needs to be explored with those working with Indigenous pregnant mothers.
Improving the provision of the AAR approach might be easier to implement in view of the higher overall performance of this approach. It should be a priority to ensure easy, effective and acceptable referral mechanisms are in place. More research is needed specifically on the acceptability of the Quitline for pregnant women, both Indigenous and non-Indigenous. More explicit strategies could be put in place to ensure physicians refer women, and that the women are supported to use it. There may be a need to explore other referral options that are more intensive and individually tailored, such as to specialist cessation clinics. Studies have suggested that a more holistic approach that addresses the multiple stressors and challenges to quitting is needed, framing this more as a social matter that needs to be addressed in community settings, rather than just in the health sector. 6, 29, 30 This might be even more important in the Indigenous population, where medical services are often supplied through Aboriginal Community Controlled Health Services.
Limitations and Strengths
A limitation of this work is the low response rate, indicating this sample may not be generalizable to all Australian GPs and Obstetricians. In spite of this, these findings are consistent with other surveys globally, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] supporting the cautious assumption that this is a true or over-estimation of actual practices. The low response rate needs to be kept in mind when interpreting these findings, and these results need to be confirmed by a larger more representative sample. Another limitation is the lack of data regarding previous training. This needs to be addressed in further research. One strength of this study was that it was a national survey, covering all states, and different settings. Another strength is that we included a subsample of GPs that are involved in Indigenous Health. This was justified as Australian Indigenous women have the highest rates of smoking during pregnancy. 2 
Conclusions
In summary, performance in "Assess," Assist' and "Follow-up" aspects of SCC is low. Training GPs and Obstetricians should focus on improving internal influences such as confidence and optimism. Interventions on the service level may lead to higher rates of referral, and improve the implementation of the AAR approach. Further research is needed in this area, specifically in the Indigenous population. Ref.
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